The properties of exciton-based quantum well devices suitable for low-power pho¬ tonic switching and logic applications and wavelength selective detection will be described. The basic device is a heterojunction bipolar transistor with MQW col¬ lector region monolithically integrated with a p-i(MQW)-n modulator, realized by single-step epitaxy. The integrated controller-modulator device, by virtue of its unique photocurrent-voltage characteristics, exhibits integrating-thresholding prop¬ erties. These properties have been exploited to demonstrate cascadability, fan-out, optoelectronic amplification, special logic functions, programmable optical/electronic memory capabilities, and wavelength selective detection with GaAs/AlGaAs heterostructure devices.
INTRODUCTION
Excitonic transitions arise from electron-hole states coupled via the Coulombic interaction. In presence of an electric field, the excitons dissociate at small electronic fields (< 10 kV/cm) in bulk semiconductors, but in quantum wells where the exciton is confined by strong barriers, the exciton position shifts to lower energies with applied bias without significant loss in the absorption peak. This effect known as QCSE modulation, but also has a very interesting effect on the photocurrent. At room temperature, the photocurrent is essentially proportional to the photons generated, even at fairly low applied bias. The photocurrent versus applied bias curves can thus be tailored quite efficiently as shown in figure 1(c) where we show the photocurrent and transmittance through the structure at two different wavelengths Ax and A2 whose position is indicated in figure 1(b figure 3 we show schematically how the switching operation can be carried out using as input either the base current or the optical intensity. 
